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[57] ABSTRACT I 

A dental prophylaxis tablet is disclosed containing abra 
sives and anticaries compounds. The tablet is hard 
enough to withstand normal storage and handling. The 
tablet also contains dispersing and wetting agents so 
that it may be readily constituted into a dental prophy 
laxis paste by the addition of water and may contain 
sweeteners and ?avors. A typical tablet is approxi 
mately one gram in weight and has hardness of about 
3.5 to 4.0 kilograms (P?zer tester). A typical tablet can 
be hydrated in approximately 60 seconds with the addi 
tion of water to form a prophylaxis paste. 

A typical formulation is: feldspar 61%, Cabosil (TM) 
1%, Instant ClearJel (TM) 5%, Sta Rx 1500 (TM) 25%, 
sodium saccharin 0.5%, sodium citrate 0.5%, stannous 
fluoride 5%, Stearowet-C (TM) 0.5% and flavors 1%. 

10 Claims, N0 Drawings 

Dec. 29, 1981 ' 
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DENTIFRICE COMPOSITION 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The use of ?uoride chemicals in compositions for 
dental hygiene, such as mouth washes, tooth paste for 
daily care and dental prophylaxis cleaning compounds, 
has been known for some time. The known treatments 
include the use of soluble ?uorides, such as sodium 
?uoride, and also the use of compounds containing 
stannous ion, such as stannous ?uoride. Other sources of 
both stannous ions and fluoride ions have been used in 
various combinations, for example as combinations of 
stannous chloride and sodium ?uoride. An abrasive 
material is also normally included in dentifrice 'com 
pounds. The abrasive may be various insoluble phos 
phates, silicates, pumice flour, feldspar, zirconium sili 
cate, silicon dioxide, or other abrasive materials, which 
if chosen with the proper particle size, are capable of 
cleaning and/or polishing the surfaces of teeth, without 
damaging the tooth structure. 

It has also been known that there is a gradual loss of 
strength and anticaries effectiveness of stannous ions 
and ?uoride ions in dentifrices, due to reactions which 
occur over time in the tooth paste or dental prophylaxis 
composition. For example, the stannous ions in an aque' 
ous medium, such as tooth paste, may be gradually 
hydrolysed to stannic oxide or other stannic compounds 3 
which are insoluble and ineffective as anticaries agents. 
In addition, other complexes and insoluble compounds 
may be formed over time due to reactions which occur 
in the toothpaste medium so that the strength of the 
stannous ion may be considerably reduced prior to use 
of the tooth paste or dental prophylaxis paste. 

Similarly, there is a loss of strength of the ?uoride ion 
over time, particularly in an aqueous medium, due to 
the formation of insoluble reaction products with other 
chemicals which may be present in the medium. For 
example, the ?uoride may react with a free calcium ion 
to form insoluble calcium ?uoride, which is not effec 
tive as an anticaries agent. In addition, the ?uoride may 
react with some humectants, such as glycerine, to form 
insoluble compounds which are not effective anticaries 
agents. 
The art has taken numerous measures‘ to compensate 

for or to minimize the reduction of strength of the anti 
caries agents over time. The art has tried to provide 
abrasives which are not contaminated by soluble cal 
cium, for example, by attempting to procure and use 
abrasives, such as silicon dioxide or pumice, which are 
chosen to contain minimum amounts of available cal 
cium. The art has also attempted to manufacture highly 
insoluble abrasives such as insoluble forms of calcium 
phosphate. These measures have been only partially 
effective. Over time, even insoluble forms of calcium 
phosphate release soluble calcium in sufficient quantity 
to react with ?uoride. It is also extremely difficult to 
procure natural abrasives, such as silicon dioxide or 
pumice, which have a calcium content which is uni 
formly and acceptably low. 
Another method of compensating for reduction of 

strength in dentrifrices containing anticaries agents has 
been to increase the content of those agents to a level 
considerably above their therapeutic optimum, realizing 
that the strength of these materials will be reduced over 
time. Enough of these materials are placed in the com 
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position as a “safety factor” that even after some time 
the strength will remain at an acceptably high level. 
Compensating for loss of strength by adding an incre 

mental “safety factor” above the optimum level has 
created some problems, however, particularly in dental 
prophylaxis compositions. “Safety factor” quantities 
add a bad taste and may cause nausea and vomiting in 
some patients. This may be particularly true in combina 
tion with some abrasives, with which the effect may be 
quite pronounced. 
With dental prophylaxis compositions, the art has 

used another tactic for minimizing the effect of time on 
the strength of the anticaries agents. The materials 
forming the dental prophylaxis dentifrice are supplied in 
two parts. One part is a dry powder containing the 
abrasive and ancillary compounds. The second part is a 
solution of the anticaries compound, for example an 
aqueous solution of stannous ?uoride. The two parts are 
mixed just prior to use. This minimizes the reaction 
between the anticaries material and the abrasive, but 
does not eliminate the hydrolysis of stannous ions. Oxi 
dation, formation of insoluble tin compounds and other 
reactions to reduce the strength of the anticaries com 
pound can proceed. Moreover, this technique intro~ 
duces a problem in handling, since it is necessary to 
measure the abrasive and the solution and then mix to 
form a paste. This is inconvenient, requires time, and 
may introduce errors in measurement and failure of 
complete mixing of the ingredients. Separation may 
occur in the solid ingredients over time, in the powder 
form, which affects the composition of the paste. 

Applicant is aware of the following US. patents: 
. Pat. No. 2,876,168, 
. Pat. No. 3,105,013, 
. Pat. No. 3,105,798, 
. Pat. No. 3,151,027, 
. Pat. No. 3,257,282, 
. Pat. No. 3,282,792, 
. Pat. No. 3,330,732, 
. Pat. No. 3,378,445, 
. Pat. No. 3,445,567, 
. Pat. No. 3,756,386, 
. Pat. No. 3,804,946, 
. Pat. No. 3,892,843, ' 

. Pat. No. 4,016,255 and United Kingdom Pat. 
No. 845,611. The disclosures of the above patents 
are incorporated by reference herein. 

Applicant has discovered a dentifrice composition 
that does not lose any substantial strength in its anticar 
ies activity over time. In particular, applicant has pro 
vided a dentifrice composition that does not lose 
strength of stannous and ?uoride ions due to reaction 
with time to form insoluble and unavailable compounds. 
Applicant’s composition does not require a great excess 
of anticaries material and in particular does not require 
a great excess of stannous and ?uoride ions to maintain 
a therapeutic level of the anticaries material over time. 

Applicant’s composition can maintain an effective 
level of anticaries material, such as stannous and ?uo 
ride ions, over time without requiring such a high initial 
level of these anticaries materials that the product has 
an unacceptably bad taste or causes unacceptable inci 
dence of nauseous sickness or vomiting in patients on 
which the material is used. 

Applicant’s dentifrice can be supplied as a one com 
ponent mixture in which all therapeutic and ancilliary 
ingredients are premixed and combined in dosage form 
and at dosage levels. Applicant’s material does not re 
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quire measuring and mixing of the therapeutic ingredi 
ents at or just before the use of the dentifrice. Appli 
cant’s composition does not require precise selection of 
abrasives, but can use any acceptable dental abrasive, 
cleaner or polisher without having extremely narrow 
tolerances for pure or highly insoluble material. Appli 
cant’s dentifrice can tolerate reasonable levels of soluble 
calcium without reduction in ef?cacy of the profes 
sional prophylaxis paste produced therefrom. Appli 
cant’s dentifrice can use any soluble dental therapeutic 
fluoride without extreme regard for taste of the same, 
since the material is not used in greatly excessive 
amounts, and can use any readily soluble dental stan 
nous ion source without great regard to taste, since that 
also is not used in excessive amounts. The‘ anticaries 
reagents used in the prophylaxis paste produced in the 
applicant’s product are used at or near the optimum 
levels without any substantial loss of strength over time. 
The dental prophylaxis paste produced from applicant’s 
dentifrice has excellent rheological properties for work 
ing with a standard dental prophylaxis cup. 

Applicant’s dental prophylaxis paste does not require 
that the therapeutic ingredients be mixed shortly prior 
to use. Substantially all of the preparation can be done 
long prior to use of the dentifrice. The dosage level is 
not subject to the errors of individual mixing and re 
mains substantially uniform from one dosage unit to the 
next. 

, Applicant has provided a dental prophylaxis precur 
sor or pellet which is readily hydratable with the addi 
tion of water to rapidly form a dental prophylaxis paste 
having abrasive and anticaries compounds and all nec 
essary or desired ancilliary compounds such as ?avor 
ings, wetting agents and other materials. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In general applicant’s dentifrice composition will 
contain an anticaries material, at or slightly above the 
optimum therapeutic level, combined with suitable 
abrasives, dispersants, buffers, mold release compounds 
and sweeteners or flavors as needed or desired. (It will 
be appreciated that less than the optimum therapeutic 
amounts may be used, with a corresponding reduction 
in efficacy of the resulting paste or that greater than 
optimum levels'may be used.) The compounds are 
mixed in their dry form and pelleted to a suitable hard 
ness so that the composition will maintain its dosage 

' level and structural integrity throughout transportation, 
distribution and handling. Of special value as anticaries 
agents are sources of stannous and ?uoride ions, includ 
ing but not limited to stannous fluoride, sodium ?uo 
ride, stannous zirconium hexa?uoride, stannous chloro 
?uoride, stannous chloride and mixtures thereof. The 
abrasive may be any acceptable dental abrasive and 
cleaning and polishing agents, including, but not limited 
to feldspar, zirconium silicate, silicon dioxide, pumice 
?our, insoluble phosphates and mixtures thereof. Partic 
ularly useful to the composition are stannous ?uoride as 
an anticaries agent and feldspar as an abrasive material. 

Various dispersing and suspending agents may be 
used, such as gums, cellulosic gums or colloidal silicas. 
Sodium lauryl sulfate and other suitable detergent mate 
rials may be used as wetting agents. Mold release com 
pounds, for example calcium stearate or other insoluble 
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soaps, may be used. Buffers, such as sodium citrate and ‘ 
other suitable buffers, may be used to maintain the den 
tal paste formed from the composition at a suitable pH. 

4 
The use of buffers is not essential, but may be useful in 
some compositions. Various sweeteners, such as sodium 
saccharin, and ?avors, such as oil of sassafras, and other 
common ?avorings and sweetening agents may be used. 

Typically the compositions are mixed in dry form to 
form a uniformly dispersed powdered mixture and then 
tableted on a tableting machine, of a type known in the 
art, to a suitable hardness. The tablets may be of any 
convenient type. Tablets of %—2 grams each are satisfac 
tory to prepare paste for treating one patient. One or 
more tablets may be used per patient, as required. Hard 
nesses in the range of about 3 to 8 kilograms crushing 
strength are satisfactory. It will be appreciated that the 
hardness (strength) of the tablets must be effective to 
maintain the structural integrity of the tablets through 
out production, packaging, handling, transportation, 
storage and use to maintain the dosage and tablet size 
constant..In addition the tablet must be hydratable and 
must retain the ability to hydrate throughout the above 
conditions. 
The dentifrice composition may contain abrasives 

above about 50% by weight, for example, from about 
50% to 70%, though more may be used if desired. Dis 
persing agents in a range of about 1% to 10%; wetting 
agents of about 0.005% to 0.5%; sweeteners of about 
0.05% to 5.0%; buffers of about 0.5% to 5.0%; thera 
peutic anticaries agents of about 2% to 10%; mold re 
lease agents of about 0.05% to 2.0% and ?avors from 
about 0% to 5.0% provide a workable and effective 
formulation. All percentages are given as percent by 
weight. ' 

The therapeutic anticaries agent may be added in 
quantities over a wide range of levels. It will be appreci 
ated, however, that it is not normally necessary to add 
the dental therapeutic agents at a level much greater 
than their optimum therapeutic concentration, since 
they do not decrease substantially in strength over time 
in the dry composition. The accepted preferred quan 
tity for stannous ?uoride, particularly in the United 
States, is about 5%, providing stannous ion of about 
3.75% and about 1.25% ?uoride. Normally the source 
of the anticaries agents, of whatever source material, 
will be chosen to supply about this quantity of stannous 
and ?uoride ions or not substantially greater than this 
quantity of stannous and ?uoride ions. Greater or lesser 
amounts may be used, if desired. In some instances, 
where no anticaries agents are desired at all, they may 
be eliminated. The cleaning value, ease of preparation, 
storage, transportation and hydration of course remain. 
For daily topical use, where anticaries activity is de 
sired, the dosage of the anticaries agents will of course 
be lower than for professional or periodic use. Nor 
mally a topical preparation would contain about 0.2% 
to about 1% by weight of stannous ?uoride. 
The tablet will readily hydrate with addition of wa 

ter, within about one minute. An equal amount of water, 
by weight, is normally used to hydrate the tablets. 
About one cubic centimeter of water will hydrate one 
gram of tablet weight. The proportion of water to tablet 
may be varied, as desired by the user, to vary the consis 
tency of the paste. ' 
The following example illustrates a formulation and 

procedure for preparing applicant’s dental prophylaxis 
tablet. 

EXAMPLE I 

A dental prophylaxis tablet of the invention was for 
mulated from: ' 
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TABLE I-continued 

feldspar ‘ . Material 

(40-325 Mesh) I 61.5% Example I Example I 
Cab°§1lTM_ _ 5 5% Stannous Fluo- 5% Stannous Fluo 
colloldal 5m“ 10% Theoretical content of ride (Fluoride ride (Stannous 
Instant clear] e1 TM ' therapeutic Agent content assay) content assay) 
National Starch Co. 5.0% 
Sta R, 1500 TM (106% th) (89% th) 
Color Con Corp. 25.0% 
sodium saccharin 0.5% I , 

‘Sodium citrate (15% 10 The dental prophylaxis materials of l'Example was 
stannous ?uoride 5.0% tested by use in cleaning teeth by a trained hygienist. 
steamwet'c TM _ The tablets were rehydrated by addition of about equal 
mold release and wettmg ' . . 

agent containing 90% amount of water and used using a standard prophylax1s 
calcium steam“, “(110% cup and handpiece. All of above materials rehydrated 
Sodium lauryl Sulfate (15% 15 readily to form a viscous paste which did not exhibit 
?avor 1.0% 

Enough ingredients were prepared to manufacture 500 
grams of mix. The feldspar and colloidal silica were 
mixed using a horizontal ribbon dry blender. The In 
stant ClearJel, Cabosil and Sta Rx 1500 were added to 
the ?rst mixture in the mixer and blended to form a 
uniform mixture. The sodium saccharin, sodium citrate 
and stannous ?uoride were then added to the mixture. 
Mixing was continued until a uniform dry mix was 
achieved. The Stearowet-C was then added and 
blended until uniformly mixed. The ?avor was added as 
a last step and mixed until thoroughly dispersed. 
The mix was removed from the mixer and passed 

through a tableting die on a Model 204 Colton TM tab 
leting press, operated at near the maximum pressure. 
The tablets from the‘die were then passed over a 16 
mesh screen and retableted through the die. The die was 
a standard 7/16 inch concave die. Tablets weighing 
approximately 700 mg and having a hardness of be 
tween about 3.5 and 4.0 kg. (using a P?zer tester) were 
produced. The tablets hydrated with an equal weight of 
tap water within 60 seconds to form a paste having only 
a soft dry core. The core readily broke up and dispersed 
in the paste when manipulated with a dental prophy 
laxis cup. 
The tablets formed from the example above were 

subjected to stability tests to determine the change in 
strength of the therapeutic agents with time. The tablets 
were stored in enclosed plastic bottles and analyzed at 
intervals to determine the change in strength. Storage 
was at 37° C. for the ?rst six months of testing and at 
room temperature thereafter. Table I records the results 
of those tests. 

TABLE I 

Material 
Example I Example I 

5% Stannous Fluo- 5% Stannous Fluo 
Theoretical content of ride (Fluoride ride (Stannous 
therapeutic Agent content assay) content assay) 

Initial Assay 5.25% 4.86% 
(1.05% th) (97.2% th) 

1 month 5.09% 4.99% 
(101.8% th) (99.8% th) 

2 month 5.05% 4.72% 
(101.0% th) (94.4% th) 

3 month 4.68% 4.84% 
(93.6% th) (96.8% th) 

4 month 5.03% 4.84% 
(100.6% th) (96.8% th) 

5 month 4.89% 4.65% 
(97.8% th) (93% th) 

6 month 4.81% 4.47% 
(96.2% th) (89.4% th) 

15 month 5.3% 4.47% 
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excessive slinging in the mouth of the patient or onto 
the dental handpiece. The paste‘ cleaned the teeth and 
left a high polish on the teeth surfaces. All were judged 
to be satisfactory dental therapeutic compositions. 
While the invention has been described with refer 

ence to the above examples, it should be understood 
that various changes, modi?cations, and alterations may 
be made in the material utilized. The proportions of 
such materials, the manner of formulating applicant’s 
dentifrice material and the resulting dentifrice composi 
tion may be varied without departing from the spirit 
and scope of the invention as de?ned in the appended 
claims. 
What is claimed is: , 
1. A dosage stable professional prophylaxis paste 

precursor tablet which is readily hydratable on addition 
of water to form a professional anticaries prophylaxis 
paste, the tablet having an effective amount of a dental 
cleaning and polishing abrasive and an effective amount 
of a dental anticaries material in a premeasured dosage 
unit, the tablet being substantially dosage stable on stor 
age and being compacted to a hardness effective to 
remain intact in normal storage and transportation, the 
tablet containing an effective amount of wetting and 
dispersing agents to be readily hydratable on addition of 
about an equal amount of water, to form a premeasured 
unit for use as a professional anticaries dental prophy 
laxis paste. _ 

2. A dosage stable professional dental prophylaxis 
paste precursor tablet which is readily hydratable on 
addition of water to form a professional anticaries pro 
phylaxis paste, the tablet containing between about 50 
to 70 percent by weight of a dental~ cleaning and polish 
ing abrasive selected from the group consisting of feld 
spar, zirconium silicate, silicon dioxide, pumice, dental 
abrasive phosphates, and mixtures thereof, the tablet 
containing between about 2 and 10 percent by weight of 
an anticaries agent selected from the group consisting of 
stannous ?uoride, sodium ?uoride, stannous zirconium 
hexa?uoride, stannous chloro-?uoride, stannous chlo 
ride and mixtures thereof and sufficient to supply ?uo 
ride ions and stannous ions in therapeutically accepted 
amounts, the tablet containing between 1 percent and 10 
percent by weight of a dispersing agent selected from 
the group consisting of gums, cellulosic gums, colloidal 
silicas and mixtures thereof, the tablet containing be 
tween 0.05 percent to 5 percent by weight sweetener, 
between about 0.05 to 2 percent by weight of a mold 
release compound and between about 0 to 5 percent by 
weight ?avor, the tablet having a crushing hardness of 
between about 3 to 8 kilograms and being readily hydra 
table within about 60 seconds on addition of about an 
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equal weight of water to form a professional anticaries 
dental prophylaxis paste. 

3. The tablet of claim 2 wherein the tablet is between 
about one-half to two grams and contains feldspar of a 
particle size of between about 40 to 325 mesh, in a pro 
portion of about 60 percent by weight, and wherein the 
tablet contains colloidal silica at about 1 percent, addi 
tional thickeners in the level of about 30 percent, sac 
charin sweetener of about é percent, about % percent of 
a sodium citrate buffer, about 5 percent stannous ?uo 
ride of a solubility and in proportions suf?cient to pro 
vide about 3.75 percent stannous ion and about 1.25 
percent ?uoride ion on hydration, and wherein the 
tablet contains about 0.5 percent mold release com 
pound and ?avoring compounds of about 1 percent by 
weight, the tablets substantially retaining the stability of 
the therapeutic stannous ?uoride ingredients for at least 
about 15 months. 

4. In a method of professionally cleaning teeth by a 
dental prophylaxis treatment using a dental prophylaxis 
cup and a professional dental prophylaxis paste, the 

15 
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improvement comprising forming a dental prophylaxis . 
paste in situ by hydrating a dosage stable, dry, hard and 
compact tablet to form a professional dental prophy 
laxis paste, cleaning teeth using a dental handpiece and 

25 

dental prophylaxis cup and using the hydrated paste, ' 
the tablet hydrating to a paste on addition of about an 
equal weight of water to form the dental professional 
paste, the tablet containing an effective amount of a 
professional dental cleaning abrasive and an effective 
amount of an anticaries material, the hydrated paste 
formed from the tablet exhibiting satisfactory rheologi 
cal properties, in not slinging excessively, when worked 
with the dental prophylaxis cup, and the tablet retaining 
the strength of the anticaries material during storage 
under dry condition and remaining substantially intact 
under normal storage and handling. 

5. The method of claim 4 wherein the tablet hydrates 
to a paste within about 60 seconds. 40 
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6. The method of claim 4 wherein the tablet contains 

between about 2 to 10 percent by weight of an anticaries 
agent selected from the group consisting of stannous 
?uoride, sodium ?uoride, stannous zirconium hexa?uo~ 
ride, and stannous chloro-?uoride, stannous chloride, 
and mixtures thereof, sufficient to supply ?uoride and 
stannous ions in therapeutically acceptable amounts, the 
tablet containing between about. 50 to 70 percent by 
weight of a dental cleaning and polishing abrasive se 
lected from a group consisting of feldspar, zirconium 
silicate, silicon dioxide, pumice, dental abrasive phos 
phates, and mixtures thereof, between about 1 to 10 
percent by weight of a dispersing agent selected from 
the group consisting of gums, cellulosic gums, colloidal 
silicas and mixtures thereof, the tablet containing be 
tween 0 to 5 percent of a pH buffer, between about 0.05 
to 5 percent by weight sweetener, between about 0.05 
to 2 percent by weight of a mold release compound and 
between about 0 to 5 percent by weight ?avor, the 
tablet having a crushing hardness of between about 3 to 
8 kilograms and being readily hydratable within about 
60 seconds on addition of about an equal weight of 
water to form a professional dental anticaries prophy 
laxis paste. 

7. The tablet of claim 1 wherein the tablet contains 
between about 50% to 70% by weight of a dental clean 
ing and polishing abrasive. 

8. The tablet of claim 1 wherein the tablet contains 
between about 2% to 10% by weight of anticaries mate 
rial. 

9. The tablet of claim 1 wherein the anticaries agents 
are selected from the group consisting of stannous ?uo 
ride, sodium ?uoride, stannous zirconium hexa?uoride, 
stannous chloro-fluoride, stannous chloride and mix 
tures thereof. 

10. The tablet of claim 1 wherein the tablet contains 
wetting and dispersing agents selected from the group 
consisting of gums, cellulosic gums, colloidal silicas, 
detergents and mixtures thereof. 


